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Invasive Species: Broad Definition

Invasive species can be plants, animals, or
arthropods, etc.

¢ non-native (or alien) to the ecosystem under
consideration and

¢ Whose introduction causes or is likely te cause
Eeconomic or environmental harm or harm to
AUmMan or animal health.
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Invasive Species: Public Health
Concern for Arizona

Animals or arthropods that:
¢ Were not native to Arizona, and

¢ May. pose a threat to human health

as either a vector and/or reserVvoir of
disease.

¢ Note: this definition dees not Include
SPECIEs) that are capable of
EnVenomation




Factors Affecting New Species Invasion

Human caused interventions

¢ International travel — people & pets
¢ International trade

¢ Exotic pet trade

¢ Habitat alteration

¢ Micro-climate alteration




Factors Influencing New Species Invasion

Natural/non-human events
¢ Climate change

¢ Extreme weather events

¢ Natural species migrations
¢ Naturall Species exXpansions



Of Concern

¢ Introduced species may not be
detected for an extended period of
time. New species may be well
established and widespread by the
time we knoew: aboeut It making
eradication nearly impossible (e.qd.
Ae. aeqgypiti, ool rats).
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Rosy Faced Love Birds

& Species: Agapornis rosiecollis
¢ A.k.a. Peach faced love birds

o Small colorul parrots native to
southwestern Africa

& Popular inrthe pet trade
o U.S. birds captive bred




Rosy Faced Love Birds (RFLBS)

¢ Adapted to drier climates

¢ Can rear up to three broods per year
with 4-5 eggs per clutch

¢ \/ery social w/ large flocks
9 \/ERY. NOISY.
¢ Lifie span — 15-25 years




RFLBs in Maricopa County

¢ Phoenix is the only known feral population
of RFLBs in the U.S.

¢ Hypothesis: 1980's release of 15-20 pet
dirds from an aviary. in the East \Valley.
=irst seen in East Mesa/AJ in 1987.

¢ For 20+ years RELB populations have

peen multiplying 8t expanding

¢ MC RELLBS are descendants off demestic
“pPet shop ™ stock

¢ Rare sightings have been seen in fitcson
PUE NEE BElIEVed terhve established




RFELBs in Maricopa County

¢ Nest in un-trimmed palm fronds
(especially date palms) and hollow
Saguaroe cavities

» Mostly live in residential areas — especially.
older neighboerheeds with tall trees

¢ Food: backyard bird feeders, palm Fuits,
Cactus fruits, mesquite & palor verde
seeds, etc.

¢ RELBSThave nernatlural predators in Ve



Map dats ©2011 Google - 1

Greater Phoenix Area map (reproduced from Mirror-Pole
website) of reported Rosy-faced Lovebird locations in
1999-2005. Yellow balloons indicate sightings of 1-10
individuals and red balloons = flocks of >10 individuals.

Source: www.azfo.org/journal/Rosy-facedLovebird2011.html



Greater Phoenix Area map (reproduced from Mirror-Pole website) of
reported Rosy-faced Lovebird locations in 1999-2010. The red
border shows the initial known boundary of the species

Source: www.azfo.org/journal/Rosy-facedLovebird2011.html



Bird Die Off Investigation
Multi-Agency: One Health’

¢ Prior to 2013, there had been no known
adverse impacts from RFELBs

¢ Late August 2013, Arizona Game and Fish
Department (AZGED) was notified off die-
off off ~30 lovebirds inflocall community: in
the East Valley.

¢ Other lovebIrds! N area showing signs; of
IIRESS; MO OENER SPECIES alifiected

¢ Bird carcasses sent to USGES National
Wilalire Healthr Center (INVWHE)ier testing



Human Case Investigation

¢ AZGED was called by the same
person (adult female) that reported
the die-off - she had developed
Righ fiever and respiratory. disease

¢» ~2 Weeks afiter bird mortality: event
¢ PUBlIc health was notified by AZGFID

¢ PENRVEStigation: patient IntERVIEW
revealed that she cleaned-up: bird
droppINgs! irem porchrw/ aiF Blower



Psittacosis Timeline
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Laboratory Results

¢ LLovebirds found to be PCR positive for
Chlamydophila psittaci

— Negative for all other pathogens

¢ Bacteria and characteristic lesions
identified in liver

¢ Single convalescent blood sample was
collected firoml the human case patient
201 dayst afiter initial clinical signs

¢ Results tested positive ior Chlamydia
1gG at tWordiifferentiaberatores



Background

& Chilamydophila psittaci

— Gram negative, coccoid, obligate
intracellular bacteritum

— Avian Chlamydioesis in birds
— A.K.a. Ornithesis” & * Parrot Fever:

— Zoonotic agent 2> human Psittacosis

¢ Infection Isiacquired by inhaling dried’ droppings
OF Secretions firom infiected birdas.

¢ [he incubation’ periedtis 5 tor 1S9 days.

¢ Pet birds and poultry, are most fireguently,
INVelved in transmission: tor Atmans

¢ HUman psittacesisiisttinder ax: 8t URder reported



Chlamydia infections in birds occur worldwide and
Infect a wide variety of species. Different serovars
have been Isolated from different bird groups.
Different serovars show differences in virulence
among different hosts.

Serovar Bird Source
Parrot Order
Pigeons, Turkeys
Ducks, Swans, Geese
Turkeys, Egrets
Pigeons, Ratites, Turkeys
Parakeets

Bovine (Mammal)

Muskrat, Shnowshoe Hare



Discussion

2013 investigations = strong case for
psittacosis transmission from feral RFLBS

o C. psittaci confirmed as cause of RELB
mortality.

¢ Human case had significant exposure to
aerosolized bird droppings at the same
Site as bird die-ofif

¢ Human case had onset of psittacosist like
SXe WithiR IncUbation PERIGE

¢ HUman casel tested positive w/ highriga
titers torChlamydia



Discussion

¢ Risk for psittacosis transmission to
Aumans is highest for indoor pet birds due
to more intimate exposures in confined
SPACES

¢ Risk IS lower in outdoor open air
envirenment

¢ 2013 Investigation demonstrated that
Infected outdoor ferall RELLBS der pese a
dISEase; sk ter UmMans

% HewWHlikelyasHt that may, 0ccladaln?



Discussion

¢ LOTS!II of people feed birds

¢ Bird feeders attract and concentrate
lots of birds

¢ Congregating birds share pathogens

¢ RELLB'S are very popular amoeng
pPeople ieeding birds

¢ |Lots of birds) = |lots of dreoppings

& SOONEN Of Iater, SeImMEBNE Nas! to
clean-up; the mess



Limitations of the Investigation

¢ Acute blood samples were never collected
for the case patient at either of two UCs

¢ Dx of psittacosis was based on a single
convalescent bleed

o Without paired sera, You cannot confirm
that there wWas recent Infection wy.
pPSittacosis (Case = probable”)

¢ Serologic tests fior pSittacCosis) CrOSS: react:
Withrether Chlamydias, suchras .
pPHEURIGRIdE  ane N E taCHomanS



Next Steps

& Perform serovar testing of the dead RFLBs to see
what direction the infection is coming from:

RFLBs & 2 Swild bird species

& Do additional Chlamydia testing of RELBS in new
locations around IMIC tosee how: common &
widespreaad

¢ Do outreach to the medical & Veterinany: medical
commUuNIty te INCrease aWareness & enhance
surveillance

& Do prevention outreach tothe public?



Feral RFLBs: Is Your County Next?




Invasive Aedes Mosquiotes




2
2
2

L/

L/
L/

L/
L/

Aedes species comparison

Aedes albopictus

container breeder
urban environment

multi-host —humans,
other mammals,
pirds

vector: dengue,VEE,
WANMASS) N = = = =
JE,WEE,
chrkungunya
tropical-temperate
MOKE aggressive
piter!

NOE IR ARIZORar(VEet)
Mere cold tolerant

¢ Aedes aegypti

¢ container breeder

¢ urban environment
¢ single host/human

¢ vector: Dengue,
yellow fever
chikungunya

¢ tropical/subtropical

¢ ankle biter — daytime

¢ already widespread —
southern & central
AZ

¢ more “dry-tolerant”




Aedes aegyptl IN the U.S., 2006 — source c. Moore
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Aedes albopiCtUS In the US, 2006 — source c. Moore
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Ae. albopictus — sources of

Introduction

¢ Exotic plants
business

- “ucky™ bamboo
= volcano plants
- banana plants

» New/recycled tires

¢ Yard clutter -
lamiliesimoving
State-te-state

“1It's re-introduction is
inevitable.”




Asian Tiger Mosguitoes
Introductions Into Arizona

¢ 2002 — Pima County /Tucson -
Introduced via banana plants shipped
from Florida — purchased over the
INtErFNEL.

¢ 2006 — Maricopa County: /. Chandler
& Awhatukee - velcanoe plants
Shipped fromi llexas — purchased
OVEr the Internet.




Asian Tiger Mosguito Introduction

Mosquito Eggs \olcano Plant




Can Asian Tiger Mosquitoes
Survive In Desert Southwest?
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Dengue is AZ's #1 threat fior diseases
Vectored by Aedes aegypii

Arizona
Department of
Health Services



Dengue

¢ Genus Flavivirus — single strand RNA
VIrus

¢ 4 Serotypes (DEN-1,2,3,4)
¢ Most infections = asymptomatic or mild
¢ Increasing trend fior NYypPErender

ICITY.




Dengue Occurrence

» Worldwide — 100+ countries —
mostly tropical & sub-tropical
regions

¢ Estimated 50,000,000+ cases/year

=




Clinical Sx — Classic Dengue

¢ Sudden onset

¢ Fever (2-7 days, sometimes
Diphasic)

¢ Headache & retro-orbital pain
¢ Muscle & joint pain

¢ Anorexia/nausea/vomiting

¢ Rash

¢ Minor hemorrhagic manifestations
are possible (nose bleeds,
ploedshot eyes, ete.)

» Recovery — prolonged fatigue &
depression




Chikungunya

¢ logaviridae, Genus Alphavirus

¢ Principal vectors = Aedes aegypti & Ae.
dlbopictus

¢ Reservoir = humans - infection can result
N very high viremias before & during early
lliness.

¢ Makonde woerd meaning “bent /. contorted™
— referring to the stooped postures of
patients — due te severe joint pain.

¢ First described iRt 1955 fellowing
ouUtbreaks on the Makende Plateau
petWween Mozambiguer & lianganyikas




Chikungunya Symptoms

¢ Similar to dengue

¢ Sudden onset of fever

¢ Severe polyarthralgia (joint pain) &
myalgia (muscle pain) resulting in
stooped posture

¢ Maculopapular rash

¢ Headache, fatigue, nausea

¢ lLongl lasting disability, duerto
PErsIStent arthralgiar—Crippling pain”



Chikungunya

¢ Evidence of point mutation which altered a
single amino acid in virus envelope protein

¢ Enhance infectivity off mosquito vectors —
allowed virus to replicate easily in midgut

¢ 100-X Increase In Virus conc. In salivary
glands of the mosquito.

¢ Possible increase in virulence as evidenced
PV SEVEFrItY 8t PEFSIStENCE Of SX

o NONES72-97Y6 ol InfECtioNS= Symptematic
SliFVvoeurget Chrk - You get sick!




Chikungunya: Recent Events

¢ 2006 - Indian Ocean Region — Seychelles,
Mauritius, Comoros, Re‘union — favorite
tourist destinations for Europeans

¢ Estimated 300,000+ /- cases
¢ India — 2006 - 1.39 million cases
¢ 2007 — spread to Malaysia & Indonesia

¢ European travelers — France, Germany,
[taly, etc. — iImportea cases (e.g. 800 cases
N France).

¢ Outbreakiin ltaly: 2007 — lecal
CransmiSsIon Via Aex albopictis
MESAUIteES. 200+ Cases reported:

¢ Severalldozen Imported cases — U.S.
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Chikungunya In the Western
Hemisphere

¢ Chikungunya arrived in the
Caribbean — 1st cases seen on St.
Martin in late 2013.

¢ [[he chikungunya virus is of the Asian
Genotype and Is believed to have
come firom the Philippines or China.

¢ 4+ months later — estimated
55,5004 cases; on many: Carivbean
ISlands.



Chikungunya In the Caribbean
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Chikungunya in the West

¢ Chances of Chik cases & possibly OBs in

the U.S. in 2014 and beyond is high

¢ U.S. - 100% naive population
¢ Aedes vectors thriving many: states

L/
L/

Lots off travelers to/from Chik zones
Lots off potential fior exposure (e.dg. Island

1epPpPING Caribbean: Cruises)

¢ Infections’ produce high viremias wy/: leng

duration. Infected travelers = excellent
FESEerVoIrsS.

¢ Stay tUned:. ..



The Case of Culex erraticus - Yuma

: Chrls SUMNEr — Yumar Pest
Datement District




CX. erraticus

¢ Cx erraticus is small
dark mosquito

¢ Distribution is eastern
U.S.

¢ No collections in Yuma
area until August
7220]0)4!

Insects of Wisconsin ©2006 Pete DeVries




Cx. erraticus Abundance 2007

2007 YEW Species Composition

B Cx. erythrothorax
@ Cx. erraticus
O Cx. tarsalis

Date/Totals




Cx. erraticus Abundance 2012

2012 YEW Species Composition

B Cx erythrothorax
@ Cx erraticus
O Cx tarsalis

5-Mar | 26-Mar | 16-Apr | 2-May | 14-May | 6-Jun | 18-Jun | 25-Jun | 2-Jul | 16-Jul | 28-Aug | 24-Sep | 15-Oct

522.7 | 1150.3

Dates/Mean 7 Traps



Cx erraticus Arizona Habitat?

¢ Open ponds and pools
¢ Contact with saltgrass or bermuda
¢ Shaded areas

¢ Not associated with dense emergent
Vegetation




Culex erraticus — What Is going on?

¢ Is habitat change/enhancement at YEW
and other locations the reason for the
dramatic increase in Cx. erraticus?

¢ Is Cx. erraticus outcompeting Cx. tarsalis?

¢ Or, are vector control activities more
effective on Cx. tarsalls, thus favoering Cx.
erraticlus?

& CX. erraticus appears: tor have lew: Vector
potential fior VWINNZ

¢ Could Gx. erratictis be a VEector fior other
A OVIFUSES?.



What about Rats?

¢ Roof Rats: Rattus rattus

¢ Norway Rats: R. norwegicus




Rat-borne Diseases

¢ Plague

¢ Leptospirosis

& Rat-bite rever

& Salmonellosis

¢ Bites & Infection
¢ Dermatophytoses (€.g. rychophyton Sp.)

Other: damdge torWiling, Crops, ELG:



Roof Rats

¢ Rats were well established before ID

¢ Attempts to control through baits did not
succeed

¢ MCVC — has mapped data for county —
clearly the rats are spreading in MC

¢ Disease testing @ State LLab — results =
negative fior hantavirus, plague and
tularemia. At this time — there Isine
documentable PHIriSk for roof: rats in ME.

¢ [here 1s PHECORCERNI I FOof ratsi Show-uprin
OCRER PAKLS O ArIZONa — Esp: Northern AZ!

o NOIE: 1970s - roofi rats In" Globe, AZ



Conclusions

¢ [here many invasive species in
Arizona & the U.S.

¢ [here Is continued risk for new
iIntroductions

¢ Most new: species introductions are
CaUsSed by human activities

» Some, but not all;, InVasive species
are detrimental, Including some that
Cali/ and/er thansSmIt dISEaSES



Response — Invasive Species of
PH Concern

o Communicate & Cooperate w/ veterinary,
wildlife, agriculture, public health and
environmental health partners - "One
Health"

¢ Surveillance — collections /trapping
¢ Consider laboratoery: testing

» Mapping /S Monitering

¢ OUtreach /S Education

¢ SOUrCe reduction: & Vector control



